many students of the brain believed that communication among brain nerve cells had to be electrical; only in the 1950s did the overwhelming importance of chemical communication become clear. Ten years ago, fewer than a dozen chemicals had been identified as probable neuroregulators in the brain. In the past few years, many more have been found, precise maps of brain distribution have been made for several neuroregulators, and good progress has been made in clarifying the function of some of them in normal and abnormal behavior (Barchas et al., 1978). Many neuroregulator systems are involved in stress reactions. The catecholamines—compounds of the adrenalin family (epinephrine, norepinephrine) found both in the adrenal gland and in several parts of the brain—have long been linked to stress. Another relevant class of substances is the endorphins, recently discovered morphinelike peptides in the brain, pituitary gland, and adrenals that are involved in perception of and response to pain. Pain is closely related to other stress responses.
In the past few years, neuroscientists have discovered and begun to study dozens of neuroactive substances whose presence was previously unsuspected (Snyder, 1980; Bloom, 1981; Krieger and Martin, 1981). Much of this research is possible because of new techniques—fluorimetric, enzymatic, gas chromatographic, mass spectrometric, and radioimmunologic— for detecting and measuring these neuroactive compounds, their precursors, and their metabolic products. In addition, researchers are beginning to find ways to investigate in living animals and human beings the basic regulatory mechanisms that control neuroregulator functions such as synthesis, storage, release, receptor interaction, and metabolism.
Advances in sample collection now enable monitoring of nearly all parts of the body, including the brain, while the subject moves about freely or undergoes controlled exposure to stressors or other behavioral circumstances. Scientists have long associated blood catecholamine concentrations with stress responses, but only in the past few years have they been able to take small blood samples from freely moving human subjects and measure how these substances change during exposure to a stressor (Dimsdale and Moss, 1980). In combination, animal and human studies should provide a wealth of new information about the effects of stress.
A change in personal circumstances stimulates an appraisal of the change, usually automatically, but sometimes with conscious deliberation. Such appraisals may be freely translated into a set of questions of direct relevance to adaptation. What is it? What does it mean? What responses are possible? Is action required? If so, what action would be effective in meeting the challenge? Such questions, even if vaguely formulated, are answered in ways that produce coordinated metabolic and cardiovascular alterations that prepare the organism for action. The course of action is guided by the brainvelopment of myocardial infarction and other serious
